In social insects the division of labour will reflect the trade-off between behavioural flexibility and physical specialization of workers. We investigated this trade-off in two social aphids: Pseudoregma sundanica (Van der Goot) and P. nicolaiae (Takahashi) (Hormaphididae: Cerataphidini). They are sibling species that produce dimorphic first-instar larvae of soldiers and nonsoldiers. Defence is ostensibly the task of soldiers, but P. sundanica is also defended by tending ants. We determined the extent to which physical castes are developed in both species by measuring the lengths of various body parts of soldier and nonsoldier first instars. We also measured the defensive behaviour of soldiers and nonsoldiers by confronting them with aggressive stimuli. The soldiers and nonsoldiers of P. nicolaiae were morphologically and behaviourally more similar than those of P. sundanica, and the nonsoldiers showed greater behavioural plasticity. This suggests a more flexible division of labour in P. nicolaiae, with nonsoldiers being recruited to defensive tasks. Across both castes first-instar larvae were also more aggressive in P. nicolaiae than in P. sundanica. We relate these findings to the differences in ant tending in the two species. The data suggest that the caste structure of the social aphids is more complex than expected, and is perhaps more similar to that of the social Hymenoptera.
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The division of labour by allocation of tasks amongst worker members of a colony (polyethism) is an essential component of the ecological success of the social insects (Wilson 1987) . In some social insects, this allocation of tasks is plastic, with workers performing a range of tasks throughout their lifetime (e.g. Dew & Michener 1981; Seeley 1982; Calabi & Traniello 1989; Gordon 1989) . The division of labour is therefore not fixed and a colony can rapidly allocate individuals to tasks as required, in response to environmental change (Bourke & Franks 1995) . In others, workers are more specialized, maybe conducting only one or two tasks (e.g. Wilson 1980; Wetterer 1994; Stapley 1999) . This behavioural specialization allows workers to increase efficiency by developing morphologies associated with the tasks they perform (Oster & Wilson 1978) . The result is a division of labour based on physical castes. Response to environmental change is, however, limited to the relatively slow process of large-scale adjustments in the caste profile of a colony (Tofts & Franks 1992) . The selective pressure to increase efficiency by developing specialized physical castes will therefore be mitigated by the selective pressure to decrease response times by retaining behavioural flexibility amongst workers. This trade-off may explain why worker polymorphism is seen in only 15% of ant species and in none of the bees or wasps (Wheeler 1991) . The degree to which a species of social insect requires flexibility in task allocation will ultimately depend on its ecological context. We may therefore expect to find variation between species in the flexibility of task allocation, and hence variability in the degree to which physical castes are developed.
The horned-soldier aphids (Aphidoidea: Hormaphididae: Cerataphidini) apparently represent a system with an inflexible division of labour and morphologically distinct physical castes. On their secondary host they produce two types of first-instar larvae: sterile soldiers, which do not moult to the next instar, and fertile nonsoldiers (Stern & Foster 1996) . Defence is ostensibly the concern of the soldiers. They show two forms of defensive behaviour: waving of the hindlegs, possibly to ward off flying parasitoids, and attacking, which involves grasping potential predators with the forelegs often followed by thrusting of the frontal horns (Aoki & Miyazaki 1978; Sakata & Ito 1991; Schütze & Maschwitz 1991) . The nonsoldiers are apparently not involved in defence (Stern & Foster 1996) . Such a discrete division of labour relates to an equally discrete difference in morphology. Soldiers are larger than nonsoldiers, have longer 
